Condensation of 6-bromo-and 6,8-dibromo-2-hydrazino-3-phenyl-3H-quinazolin-4ones with D-sugars in the presence of a catalytic quantity of glacial acetic acid gave the corresponding hydrazones in good yields. Acetylation of hydrazones with acetic anhydride in anhydrous pyridine gave the corresponding acetyl hydrazones in high yields. Also, other hydrazones were synthesized from condensation of 2-hydrazino-3H-quinazolin-4-ones with aromatic aldehydes in the presence of a catalytic quantity of piperidine. ª 2011 Production and hosting by Elsevier B.V. on behalf of King Saud University.
Introduction
Quinazoline derivatives exhibit a wide variety of pharmacological activities (Honda et al., 1979; Alafeefy, 2008; Al-Deeb and Alafeefy, 2008; Kadi, 2011) . Therefore, methods for the synthesis and/or modification of this ring system are always of interest. They are important intermediates in the synthesis of a variety of valuable heterocyclic compounds (Shaban et al., 1991; El-Hiti, 2000; El-Hiti et al., 2011) .
In view of the biological activities of both quinazolines and sugar moieties, we have reported convenient procedures for the synthesis of various quinazoline glycosides Abdel-Megeed et al., 1995 , 2000 El-Brollosy et al., 2003) and hydrazones, Abdel-Megeed et al., 1999; El-Hiti et al., 2000; Saleh et al., 2003) as a continuation of our own interest in the synthesis and/or modification of quinazoline derivatives (Smith et al., 1995 (Smith et al., , 1996 (Smith et al., , 2003 (Smith et al., , 2004 (Smith et al., , 2005a El-Hiti, 1997 , 2003 , 2004 El-Hiti and Abdel-Megeed, 2005; Abdel-Megeed et al., 2007) .
In this work we now report the successful synthesis of a series of hydrazones containing 3H-quinazolin-4-one ring system under mild conditions.
Experimental
Melting points (°C, uncorrected) were determined on an electrothermal melting MEL-TEMP II apparatus. 1 H and 13 C NMR spectra were recorded in DMSO-d 6 using a Bruker AC400 spectrometer operating at 400 MHz for 1 H and 100 MHz for 13 C. Chemical shifts d are reported in parts per million (ppm) relative to tetramethylsilane (TMS) and coupling constants J are in Hz. Assignments of signals are based on integration values, coupling patterns and expected chemical shift values and have not been rigorously confirmed. Signals with similar characteristics might be interchanged. IR Spectra were recorded on a Perkin-Elmer 1430 spectrometer using KBr disc technique. All samples were examined by thin layer chromatography (TLC), which was performed on EM silica gel F 254 sheet (0.2 mm) with chloroform/acetone (5:2; v/v), hexane/acetone (5:2; v/v) or petroleum ether (40-60°C)/acetone (5:2; v/v) as developing eluents. The spots were detected with UV Lamp Model UV GL-58.
2.1. Synthesis of 6-bromo-2-hydrazino-3-phenyl-3H-quinazolin-4-one (3) and 6,8-dibromo-2-hydrazino-3-phenyl-3Hquinazolin-4-one (4) A mixture of 1 or 2 (10.0 mmol) and hydrazine hydrate (11.0 mmol) in EtOH (100 mL) was heated under reflux for 48 h. The solid obtained on cooling was collected by filtration, washed with EtOH and recrystallized from BuOH to give pure product.
Compound 3: Yield 72%, m.p. 260-262°C; IR (KBr, cm À1 ) 3256, 3599, 1660, 580; 1 H NMR (DMSO-d 6 ) d: 8.21-7.13 (m, 8H, aromatics), 5.81 (s, 2H, NH 2 , D 2 O exchange), 5.40 (s, 1H, NH, D 2 O exchange); 13 C NMR (DMSO-d 6 ) d: 160.9 (C-4), 153.2 (C-2), 138.7 (C-8a), 137.5 (C-7), 134.5 (C-1 of Ph), 130.3 (C-4 of Ph), 129.3 (C-3/C-5 of Ph), 128.9 (C-2/C-6 of Ph), 128.9 (C-5), 123.6 (C-6), 119.4 (C-4a), 114.6 (C-8).
Compound 4 2.2. Synthesis of D-sugar-1-(6-bromo-3-phenyl-4-oxoquinazolin-2-yl)hydrazones (6) and D-sugar-1-(6,8-dibromo-3-phenyl-4oxoquinazolin-2-yl)hydrazones (7) A mixture of 3 or 4 (10.0 mmol), appropriate D-sugar 5 (11.0 mmol) and AcOH (0.2 mL) in EtOH (20 mL) was heated under reflux for 4 h. The yellowish white solid that separated on cooling was filtered, washed with H 2 O (2 · 20 mL) then EtOH (2 · 20 mL) to give pure products 6 or 7.
Compound 6a (9) A cold (0°C) solution of 6 or 7 (1.0 g) in anhydrous pyridine (5 mL) was treated with freshly distilled Ac 2 O (5 mL). The reaction mixture was stirred overnight at room temperature then poured onto iced H 2 O (100 mL). The solid obtained was filtered, washed repeatedly with H 2 O (4 · 20 mL) and recrystallized from EtOH to give pure products 8 or 9.
Compound 8a 2.4. Synthesis of aldehyde-1-(6-bromo-3-phenyl-4oxoquinazolin-2-yl)hydrazones (11) and aldehyde-1-(6,8dibromo-3-phenyl-4-oxoquinazolin-2-yl)hydrazones (12) A mixture of 3 or 4 (10.0 mmol), appropriate aromatic aldehyde 10 (11.0 mmol) and piperidine (1.0 mL) in dry EtOH (30 mL) was heated under reflux for 5 h. The solid obtained on cooling was filtered, washed with EtOH (2 · 20 mL) and recrystallized from EtOH to give pure products 11 or 12. The physical properties of 11 and 12 are recorded in Table 1 
Results and discussion
6-Bromo-2-hydrazino-3-phenyl-3H-quinazolin-4-one (3) and 6,8-dibromo-2-hydrazino-3-phenyl-3H-quinazolin-4-one (4) were synthesized in 72% and 67% yields, respectively, from reactions of 6-bromo-3-phenyl-2-thioxo-3H-quinazolin-4-one (1) and 6,8-dibromo-3-phenyl-2-thioxo-3H-quinazolin-4-one (2) with hydrazine hydrate in boiling ethanol (Scheme 1).
Condensation of 3 and 4 with equimolar amounts of monosaccharides 5a-e (D-glucose, D-galactose, D-mannose, D-xylose and D-arabinose) in ethanol and in the presence of a catalytic amount of glacial acetic acid under reflux conditions for 4 h afforded the corresponding hydrazones 6a-e and 7a-e, respectively (Scheme 2) in 57-71% yields.
The IR spectra of 6 and 7 showed absorption bands at 3320-3428 cm À1 region due to the stretching vibration of NH groups and hydroxyl groups of the sugar residue. The bands at 1667-1685 cm À1 and 582-586 cm À1 region are due to C‚O and C-Br bonds, respectively. The 1 H NMR spectra of 6 and 7 are characterized by the presence of CH‚N protons as doublets and resonated within the 5.50-5.82 ppm region. The NH protons resonated as exchangeable singlet signals at 9.21-9.57 ppm region. Acetylation of hydrazones 6a-e with freshly distilled acetic anhydride in anhydrous pyridine at room temperature gave the corresponding acetylated hydrazones 8a-e (Scheme 2) in 62-68% yields. The spectroscopic data of 8 indicated that peracetylation had taken place at both the polyol residue and NH groups. However, acetylation 7a-e under similar conditions gave the corresponding acetylated hydrazones 9a-e (Scheme 2) in 53-73% yields in which peracetylation had taken place only at the polyol residue without affecting the NH groups.
The IR spectra of 8 and 9 showed strong absorption bands at 1739-1748 cm À1 due to the stretching vibrations of ester (O-C‚O) carbonyl groups. The IR spectra of 8 showed the absence of absorption bands due to NH groups. While, IR spectra of 9 showed absorption bands at 3323-3326 cm À1 due to the stretching vibration of NH groups. The 1 H NMR spectra of 8 showed the absence of any exchangeable signals due to the NH protons. While, 1 H NMR spectra of 9 showed the presence of exchangeable singlet signals that resonated at 9.22-9.45 ppm region due to the NH protons.
Our attention was next turned to attempt reactions of 3 and 4 with aromatic aldehydes. It was found that reactions of 3 and 4 with aromatic aldehydes 10a-f, such as benzaldehyde, 4hydroxybenzaldehyde, 4-anisaldehyde, 4-chlorobenz-aldehyde, 4-nitrobenzaldehyde and 4-(N,N-dimethylamino)benzaldehyde, in dry ethanol and in the presence of few drops of piperidine as a catalyst gave the corresponding hydrazones 11a-f and 12a-f, respectively (Scheme 3) in good yields. The physical data of 11 and 12 are recorded in Table 1 .
The IR spectra of 11 and 12 showed strong absorption bands that appeared at 1674-1677 cm À1 region due to the stretching vibrations of the quinazolinone carbonyl group. They also showed absorption bands within the 3321-3460 cm À1 region due to the stretching vibrations of the NH groups and absorption bands at 513-649 cm À1 region are due to C-Br bonds. 1 H NMR spectra of 11 and 12 showed the presence of CH‚N protons that resonated at 5.57-6.75 ppm region, while the NH protons resonated as exchangeable singlet signals at 8.44-9.62 ppm region. 
